Status epilepticus triggers early mitochondrial fusion in the rat hippocampus in a lithium-pilocarpine model.
Many reports investigating the hippocampus have demonstrated an increase in neuronal damage, cellular loss, oxidative stress and mitochondrial DNA damage during status epilepticus (SE); however, information regarding alterations in mitochondrial fission and fusion events in SE is lacking. The aim of the present study was to examine the possible imbalance between mitochondrial fission and fusion in the hippocampus of male rats after acute seizure mediated by SE. In this study, we used ninety animals were randomly divided into control and SE groups and subjected to the lithium-pilocarpine model of epilepsy. Hippocampi were obtained at 3, 24 and 72h after SE, and the cytoplasmic and mitochondrial fractions of the cells were used to analyze changes in the Drp1 and Fis1 fission proteins and the Mfn1 and Opa1 fusion proteins by western blot analysis. Moreover, changes in the expression of fission and fusion mRNA transcripts were evaluated by real-time PCR. Mitochondrial morphology was also analyzed using standard transmission electron microscopy. Our data showed that the fission-related mRNA Drp1 was down-regulated rapidly after SE, while Fis1 did not show any significant changes in expression. Moreover, the mitochondrial fusion-associated proteins Mfn1 and Opa1 exhibited an increase in expression at 72h after SE. Electron microphotography revealed several morphological changes, such as swollen mitochondria and damage of the inner mitochondrial membrane, at 24h; at 72h elongation of some mitochondrial was also observed. Our results suggest that after the initiation of SE, the main regulator of the fission mRNA Drp1 is down-regulated, which in turn regulates mitochondrial fission and leads to an increase in the Mfn1 and Opa1 proteins to induce mitochondrial fusion, suggesting an imbalance of the fission and fusion processes.